Immunocytochemical localization of amylase in gerbil salivary gland acinar cells processed by rapid freezing and freeze-substitution fixation.
We examined the immunocytochemical localization of amylase in cryofixed serous acinar cells of gerbil major salivary glands by indirect immunostaining, using anti-gerbil parotid amylase antibody and protein A-gold complex. Fresh tissue blocks were quickly frozen by the metal-contact method, using liquid helium, and were freeze-substituted with either osmium-acetone solution or glutaraldehyde-containing acetone. They were then embedded in an epoxy resin mixture which was polymerized at 60 degrees C. Some tissue blocks substituted with aldehyde-acetone solution were embedded in Lowicryl K4M, polymerized at -30 degrees C. Thin sections of epoxy resin-embedded materials were treated with an oxidizing agent before immunostaining. The labeling density on the materials processed by various protocols for preparatory procedures was quantitatively compared to examine the usefulness of application of cryofixation to immunocytochemistry. The central dense core of heterogeneous secretory granules in the serous acinar cells of the parotid and sublingual glands was heavily labeled with immunogold, regardless of substitution media and embedding resins employed. The immunolabeling pattern clearly distinguished between the dense core and the surrounding matrix. Labeling density in the cryofixed materials was about 1.5 times greater than in those processed by conventional chemical fixation. Seromucous secretory granules in the submandibular gland acinar cells were only faintly labeled. The results obtained indicate that application of immunostaining to quick-frozen, substitution-fixed tissues is useful for high-resolution immunocytochemistry.